(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



ill 



(11) 



EP 0 999 164 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) intCI. 7 : B65H 39/11 




10.05.2000 Bulletin 2000/19 


(21) 


Application number: 99120723.4 




(22) 


Date of filing: 19.10.1999 




(84) 


Designated Contracting States: 


(72) Inventor: Ferrara, Joseph J. 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Webster, NY 14580 (US) 




MCNLPT SE 






Designated Extension States: 


(74) Representative: 




AL LT LV MK RO SI 


Grunecker, Kinkeldey, 






Stockmair & Schwanhausser 


(30) 


Priority: 21.10.1998 US 176447 


Anwaltssozietat 






Maximilianstrasse 58 


(71) 


Applicant: Xerox Corporation 


80538 Munchen (DE) 




Rochester, New York 14644 (US) 



CM 
< 

CO 



(54) Printer mailboxing system with automatic variable capacity bins 

(57) In a mailboxing system (10) in which the differ- 
ent numbers and types of printed sheets being printed 
by the different users of a shared users printer are sep- 
arately stored in different assigned mailbox bins (18) in 
an array of mailbox bins, there is provided a system for 
automatically changing the spacing between selected 
adjacent bins to provide selectably different sheet stack- 
ing capacities for different bins for the different numbers 
of printed sheets being stored in the respective bins of 
different users. With this system the bin capacity can 
also be automatically reduced when the sheets are 
removed from that bin. Greatly increased overall and 
individual bin sheet stacking capacity is thus provided 
for the same overall system size as compared to con- 
ventional fixed spacing bins. Also, many more print jobs 
can be stored in the same user-assigned bin instead of 
having to split up large print jobs into other, overflow, 
bins. A simple split (dual independently rotated sec- 
tions) auger bin movement system can provide the 
automatic bin repositioning for the selectable variable 
bin capacity. 
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Description 



[0001] The present invention relates to a printed 
sheets distribution system tor a printer according to the 
preamble of claim 1 and a method for distributing 
printed sheets. 

[0002] Mailboxing systems differ from conventional 
sorting or collating systems in several important 
respects, even though they may often share some struc- 
tural features. Of particular interest here, in contrast to 
mailboxing systems, sorters or collators normally put 
one sheet into each bin being used, one at a time, and 
end up each print job with only one identical, same size, 
collated copying or print job in each bin. Thus, all the 
sorter bins can all have the same sheet stacking capac- 
ity which means the bins can all have the same vertical 
or horizontal spacing from one another, since that is 
what normally determines their sheet capacity. The 
exceptions can include one top "overflow" bin (not 
restricted in capacity by an overlying bin), and/or tempo- 
rarily increasing the bin spacing between bins at the 
sheet entry position to assist sheet entry into the bin at 
the bin loading position. Related prior art hereto is dis- 
closed in. for example. U.S. 3.788.640. or U.S. 
5 761 600 Said U.S. 3.788.640 also shows a constant 
additional spacing provided between groups of bins for 
assisting in set removals. This patent also shows and 
describes a variable screw pitch auger drive for move- 
ment of the bins. 

[0003] Of particular interest is newly issued U.S. 
5 810.352. This patent discloses a sorter with a rota- 
tional spiral cam screw rod sorting trays movement sys- 
tem in which the distance between the sorting trays in 
the vertical direction is different for stopping at two dif- 
ferent rotational positions to provide a difference in 
between adjacent sorting trays in a sheet receiving 
mode and a sheet takeout mode where the sheets are 

taken out. . 

[0004] However, in contrast, mailboxing systems do 
not normally put the same number of sheets and stack 
sizes in each (mailbox) bin being used. A mailboxing 
system is for separating the different print jobs of differ- 
ent users, not for collating a single print job of a single 
user Also, the output of electronic printers is normally 
pre-collated sets of plural sheets. Normally the different 
users of a printer-mailbox system will have very different 
numbers and sizes of print jobs, and since the different 
users normally have different assigned bins (mail- 
boxes), the sheet stacking capacity needed for those 
bins can vary greatly between different bins. A fixed 
spacing between bins limits the maximum sheets stack- 
ing capacity of all the bins to that fixed inter-bin spacing. 
Thus prior art mailboxing systems with fixed bin spac- 
ings had a fixed maximum bin capacity mailbox system. 
This has necessitated large and/or multiple print jobs for 
a given user to be interrupted and/or split up with parts 
of the users print job(s) being re-assigned as to an over- 
flow bin or the overflow stacked in additional bins. 



[0005] That presents further difficulties, as 
described in more detail for example in U.S. 5.547.178. 
In particular, it requires a user to find and retrieve his 
print jobs from more than one bin, with additional "ban- 
5 ner sheets" for the split jobs, and graphic user interface 
displays or instructions as to where the users bin over- 
flow has been placed. Yet. in spite of these difficulties, 
mailboxing systems are preferable to the alternative of 
piling all of the different print jobs of all of the remote or 
}0 local users (all of the printer output) in a single unseg- 
reated pile in a single common stacking tray. Even with 
sets offsetting and banner sheets such common output 
stacking can lead to one user walking off with or scram- 
bling the print jobs of another user in trying to remove 
, 5 his or her own print jobs from within the common pile. 
Furthermore the general trend in sheet handling, espe- 
cially in reproduction apparatus, such as xerographic 
and other copiers and printers or multifunction 
machines, it is to recognize the increasing importance 
so of providing faster yet more reliable and more automatic 
handling of the physical image bearing sheets. 
r0006] Further background art relating to mailbox- 
ing systems is disclosed in. for example. U.S. 5.599.009 
and U S 5 342.034. The former patent 5.599.009 spe- 
25 cifically relates to and discusses mailbox bins stack 
height limitations and controls, including the increase in 
the effective bin stack height and effectively reduced bin 
capacity when stapled sets are fed into a bin. a partic- 
ular interest in Col. 12 of the latter patent No. 5,342,034 
3 o is the following quotation re mechanically increasing bin 
spacings by removing bins: "When a sorter unit is to be 
alternatively used for, or converted to use for. a printer 
mailbox unit, it may be desirable to increase the availa- 
ble sheet stacking space between bin trays or shelves to 
35 increase bin capacity. Moving or removing sorter bin 
shelves for doubling or tripling the number of multiple 
copies which a particular bin can receive is taught for a 
sorter per se in U.S. Pat. No. 3.907.279. See especially 
Col 3 Doing so for different numbers of copies or doc- 
40 uments to different users in preprogrammed bin 
sequences is suggested in Col. 1 ." 
[0007] An "elevator" stacking tray may be integrated 
into an array of constant spacing bins of a mailboxing 
system, as in U.S. 5,362,012. However, that does not 
45 address the above-discussed problems. It merely 
allows for uncollated or unseparated overflow stacking 
in what is in effect only a single bin, and the space 
between the other, fixed, bins is fixed to the maximum 
capacity of this elevator stacking tray. 
so [0008] As taught by the above-cited and many other 
references, the disclosed system may be operated and 
controlled as described by appropriate operation of con- 
ventional control systems. It is well-known and prefera- 
ble to program and execute printing, paper handling. 
55 and other control functions and logic with software 
instructions for conventional or general purpose micro- 
processors, as taught by numerous prior patents and 
commercial products. Such programming or software 
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may of course vary depending on the particular func- 
tions, software type, and microprocessor or other com- 
puter system utilized, but will be available to, or readily 
programmable without undue experimentation from, 
functional descriptions, such as those provided herein, 5 
and/or prior knowledge of functions which are conven- 
tional, together with general knowledge in the software 
and computer arts. Alternatively, the disclosed control 
system or method may be implemented partially or fully 
in hardware, using standard logic circuits or VLSI 10 
designs. It is well known in the art that the control of 
sheet handling systems may be accomplished by con- 
ventionally actuating them with signals from such a pro- 
grammed microprocessor controller, network software, 
and/or job description language software, directly or 15 
indirectly in response to programmed commands and/or 
from selected actuation or non-actuation of conven- 
tional switch inputs or sensors. The resultant control sig- 
nals may conventionally actuate various conventional 
electrical solenoids, servo or stepper motors, clutches. 2 o 
or other components, in the programmed steps, 
sequences and amounts. 

[0009] Accordingly, it is an object of the present 
invention to provide an improved printed sheets distribu- 
tion system and an improved method of distributing 25 
printed sheets. 

[001 0] This object is solved by a system according 
to claim 1 and a method according to claim 6. 
In the application herein the term "sheet" refers to the 
usually flimsy physical sheet of paper, plastic, or other 30 
suitable physical substrate for images, whether precut 
or web fed. A "copy sheet" may be abbreviated as a 
"copy", or called a "hardcopy". A "job" is normally a set 
of related sheets, usually a collated copy set copied 
from a set of original document sheets or electronic 35 
document page images, from a particular user, or other- 
wise related. 

[0011] Disclosed in the embodiments herein is an 
improved system by which individual bins of a multibin 
printed sheets separating system can automatically 40 
increase or decrease their sheet stacking capacity rela- 
tive to other bins for variable numbers or sizes of print 
jobs being directed to individual bins. This can provide 
an improved multibin mailboxing system for the print 
jobs of shared user printers, providing automatically 45 
variable capacity bins for the varying utilizations, vary- 
ing outputs, and varying time delays between bin 
unloadings, of the various users of the associated 
printer. 

[0012] The system disclosed in the embodiments so 
herein can provide a desirable variable bin capacity in a 
multibin sheet output separation and storage system 
with a relatively simple and low cost mechanism having 
a relatively simple control and drive system. 
[0013] A significant advantage of the disclosed ss 
mailboxing system is that a higher print output tempo- 
rary storage capacity can be provided for individual 
users, on average, to provide an effectively "larger mail- 



boxes" mailboxing system, without requiring an 
increase in the overall size of the mailboxing system. 
[0014] Providing variable capacity bins in a mail- 
boxing system, particularly one with an upstream sets 
finisher, as shown in above-cited patents, allows greater 
flexibility with respect to mailbox job size limitations in a 
number of other respects. For example, the disclosed 
system does not require a large print job to be sent to an 
open general user tray such as an elevator tray, where a 
lack of privacy would exist due to the openness thereof, 
as well as confusion with other such overflow large print 
jobs from other users. Nor do large or multiple print jobs 
need to be redirected to secondary locations, since any 
tray can be automatically adjusted for the increased 
capacity of the large print jobs, thus allowing all of the 
accumulated print jobs to be kept in a single, increasing 
capacity, bin until removed if desired. All the bins which 
are unused or from which print jobs have been removed 
can be minimized in capacity and spacing to greatly 
increase the maximum available capacity of other bins 
without subtracting from the number of bins or increas- 
ing the overall mailboxing system unit size. The produc- 
tivity and useful up time for the associated printer can 
thus be improved. 

[0015] A specific feature of the specific embodi- 
ments disclosed herein is to provide in a printed sheets 
distribution system for a printer comprising an array of 
multiple adjacent stacking bins into which printed 
sheets from the printer are selectively directed to be 
stacked in selected individual said bins, wherein differ- 
ent numbers of said printed sheets are selectively 
directed to different individual said bins, the improve- 
ment comprising an automatic bin capacity adjustment 
system which automatically increases or decreases the 
sheet stacking capacity of said selected individual said 
bins relative to other said bins in response to said differ- 
ent numbers of said printed sheets being directed to 
said selected individual said bins, said automatic bin 
capacity adjustment system automatically changing the 
spacing between selected said adjacent stacking bins 
to provide said automatically increases or decreases in 
the sheet stacking capacity of said selected individual 
said bins relative to said other bins. 
[0016] Further specific features disclosed herein, 
individually or in combination, include those wherein a 
multiple mailbox bins mailboxing system for stacking 
therein print jobs of said printed sheets from said 
printer, wherein different individual said mailbox bins 
are assigned to different individual users of said printer, 
and wherein said printer is a shared users printers with 
plural said individual users respectively having variable 
numbers and sizes of print jobs, and wherein said print 
jobs of said individual users are separately directed to 
separate said individual said mailbox bins separately 
assigned to said individual users, and wherein said 
automatic bin capacity adjustment system automatically 
changes said sheet stacking capacity of said individual 
said mailbox bins for said individual users respectively 
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having variable numbers and sizes of print jobs; and/or 
wherein said print jobs of said printed sheets f rom said 
printer are manually removable from said mailbox bins 
by said individual users, and wherein said automatic bin 
capacity adjustment system automatically reduces said 
sheet stacking capacity of sad individual said mailbox 
bins from which said print jobs of said printed sheets 
have been so removed; and/or wherein said automatic 
bin capacity adjustment system comprises plural coax- 
ial but independently rotatable screw threaded bin 
movement members, and a controlled drive system 
rotating at least one of said screw threaded bin move- 
ment members relative to another to change the spac- 
ing between adjacent said bins; and/or wherein said 
controlled drive system alternatively commonly rotates 
said plural coaxial but independently rotatable screw 
threaded bin movement members to commonly move 
said bins without changing the spacing between said 
bins and/or in a mailboxing system for a shared users 
printer with different individual users, comprising an 
array of multiple adjacent mailbox bins, which mailbox- 
ing system separates and temporarily stores different 
numbers of printed sheets for said different users of said 
shared users printer in different said mailbox bins; the 
improvement comprising an automatic mailbox bin 
capacity adjustment system automatically varying the 
spacing between said mailbox bins to provide different 
sheet capacities for different said mailbox bins for said 
different numbers of printed sheets of said different 
users of said shared users printer; and/or wherein said 
printed sheets are manually removable from individual 
said mailbox bins by said individual users, and wherein 
said automatic bin capacity adjustment system auto- 
matically reduces said sheet stacking capacity of sad 
individual said mailbox bins from which said printed 
sheets have been so removed to increase the available 
sheet stacking capacity of other said mailbox bins of 
said mailboxing system; and/or wherein said automatic 
bin capacity adjustment system comprises P'^lcoax- 
ial but independently rotatable screw threaded bin 
movement members, and a controlled drive system 
rotating at least one of said screw threaded bin move- 
ment members relative to another to change the spac- 
ing between adjacent said mailbox bins to change the 
sheet stacking capacity of selected said mailbox bins; 
and/or wherein said controlled drive system alterna- 
tively commonly rotates said plural coaxial but inde- 
pendently rotatable screw threaded bin movement 
members to commonly move said bins without chang- 
ing the spacing between said bins relative to a sheet 
entrance position for said mailbox bins; and/or wherein 
said automatic bin capacity adjustment system com- 
prises a plurality of screw threaded bin movement mem- 
bers to which said mailbox bins are independently 
operatives attached in a vertical array, each said screw 
threaded bin movement member having upper and 
lower sections which are coaxial and have matmg 
threads but are independently rotatable, and two sepa- 



rate and separately controlled drive motors connected 
to separately rotate said upper and lower sections of 
said screw threaded members relative to another to 
change the spacing between adjacent said mailbox bins 
, to change the sheet stacking capacity of selected sad 
mailbox bins; and/or in a mailboxing system for a shared 
users printer, having an array of multiple adjacent mail- 
box bins, which mailboxing system separates ana 
stores different numbers of printed sheets for different 
, 0 users of said shared users printer into different sad 
mailbox bins; the improvement comprising means for 
automatically varying the spacing between sad maHbox 
bins to provde different sheet storing capacities for dif- 
ferent said mailbox bins for sad different users of sad 
15 shared users printer ; and/or in a printed sheets ^bu- 
tton system for a printer comprising multiple stacking 
bins into which multiple printed sheets from the printer 
are selectively directed to be stacked in sad stack.no 
bins wherein sad stacking bins are in a superposed 
so array of said bins, there is provde a bins movement sys- 
tem which sequentially moves said bins Native to a 
sheet entrance position from which the printed sheets 
are fed into said bins, wherein said bins movement sys- 
tem additionally provides variable spacing and variable 
25 sheet stacking capacity for said bins wh.ch is vanably 
selectable for different said bins; and/or a method of 
separating and storing different numbers of pnnted 
sheets for different users of a shared users printer in dif- 
ferent mailbox bins of an array of plural mailbox bins 
30 comprising automatically changing the spacing 
30 between selected adjacent mailbox bins to provde 
selectably different sheet storing capacities for different 
mailbox bins for the different numbers of printed sheets 
of the different users of the shared users printer. 
35 [0017] As to specific components of the subject 
apparatus, or alternatives therefor, it will be appreciated 
that, as is normally the case, some such components 
are known per se in other apparatus or applications 
which may be additionally or alternatively used herein. 
40 including those from art cited herein. All references 
cited in this specification, and their references, are 
incorporated by reference herein where appropriate for 
appropriate teachings of additional ^alternative 
details, features, and/or technical background. What is 
45 already well known to those skilled in the art need not 
be re-described here. 

[001 81 Various of the above-mentioned and further 
features and advantages will be apparent from the spe- 
cific apparatus and its operation described in the exam- 
50 pie below, although the claims are not limited to these 
examples. Thus, the present invention will be better 
understood from this description of a specif ic exemplary 
embodiment, including the drawing figures, (approxi- 
mately to scale) wherein: 

55 Fig 1 is a partially schematic front plan view of one 
embodiment of the subject variable bin capacity 
mailboxing system, with dashed lines showing a 



4 



BNSDOCID- <EP 0999164A2 



EP 0 999 164 A2 



sheets input path; 

Fig. 2 is a side view of the embodiment of Fig. 1 ; 
and 

Fig. 3 is an enlarged and partially cross-sectional 
view of the central portion of Fig. 1 further illustrat- s 
ing an exemplary bin space changing system com- 
prising here a split or two part bin lead screw which 
can be separately driven, as further explained 
below. 

10 

[0019] Describing now in further detail the exem- 
plary embodiment with reference to the figures, there is 
shown in Figs. 1-3 an automatic variable bin capacity 
mailboxing system 10 merely by way of one example or 
applications of the subject system. Referring particu- is 
larly to Fig. 1, printed sheets for an assigned user are 
sequentially fed into the sheet entrance path 12 of the 
mailboxing system 10 from the operatively connecting 
printer 14 under the control and tracking of a controller 
100 located there, in the printer, or in the network, as 20 
further described in the above cited and other printer 
and mailboxing system patents. The mailboxing system 
10 may have its own electrically interconnected control- 
ler 100 or utilize the printer and/or network controller. 
Thus, the number of sheets and print jobs thereof for a 25 
particular user being outputted from the printer 1 4 to the 
system 10 is a known quantity. 
[0020] As shown by the dashed line sheet paths, 
the incoming sheets may be directly fed into an 
assigned bin 18 of the mailbox unit or module 1 0 or first 30 
be compiled with other sheets and finished in a com- 
piler-finisher, as by stapler 16 here, and each stapled 
finished set fed into the bin 18, as described in the 
above-cited mailbox system patents, although such an 
upstream compiler-finisher is an optional feature and 35 
not a requirement of a mailboxing system. In either case 
the sheets or sets thereof are fed into the selected bin 
18 at a bin entrance 20. The controller 100 moves the 
bins 18 up and down past the bin entrance 20 here by 
means of stepper motors Ml and M2 rotatably driving, 40 
directly and by interconnecting timing belts 22 and 24, 
threaded augers or lead screws 26 and 28, respectively 
at the front and back of the bin array. These lead screws 
26 and 28 are partially similar in function to those in the 
above-cited U.S. 3,788,640 or the corresponding old 45 
Xerox Corp. "4500" copier-sorter product. 
[0021] The process of assigning mailbox bins to 
specific users of shared printers, loading sheets or sta- 
pled sets of sheets into assigned mailbox bins, tracking 
or sensing the stack height within the bins, etc., is all so 
fully explained in above cited and other references. 
Accordingly they need not be described in detail herein. 
[0022] Here, two ring-shaped bin followers 30 per 
bin independently cantilever support the inner or input 
end of a respective bin 18. The bin followers 30 engage ss 
the threads of the lead screws 26 and 28, for example 
as better shown in Fig. 3. Thus the bin followers 30 are 
supported and vertically moved in accordance with the 



rotation of these lead screws 26 and 28 to move their 
respectively attached bins. 

[0023] However, particularly here that the lead 
screws 26 and 28 here are each split into two separate 
sections; 26a and 26b, and 28a and 28b. These sepa- 
rate lead screw sections are coaxial and have the same 
diameter and thread patterns, but are independently 
rotatable. As shown in Fig. 3, these lead screw sections 
have an internal interconnecting bearing 32 providing 
for this independent but coaxial rotation by their sepa- 
rately connecting stepper motors Ml and M2. That is, 
as shown in Fig. 1, the motor Ml connects to and 
rotates only the upper lead screw section 26a, while the 
motor M2 connects to and rotates only the lower lead 
screw section 26b. As shown in Fig. 2, these same rota- 
tions are imparted to the other, rear, lead screw sections 
28a and 28b via belt drives 22 and 24. 
[0024] The respective coaxial lead screw sections 
closely mate with one another about their central bear- 
ing 32, so that there is a minimal gap or transition 29 in 
the external threading thereof This allows each bin fol- 
lower 30 and its bin 1 8 to be transitioned from one lead 
screw section to the other, i.e. to be vertically moved 
from 26a to 26b, and simultaneously vertically moved 
from 28a to 28b, or vice versa, depending on the direc- 
tion of rotation of the lead screw section (and whether 
the threading of the lead screw 26 is right handed or left 
handed). 

[0025] By this arrangement, the capacity of any 
selected mailbox bin 18 here may be increased or 
decreased, as will be explained. This may be accom- 
plished simply by means of this dual lead screw and 
stepper motors configuration and different operation of 
their respective stepper motors, in contrast to the prior 
art having integral continuous lead screws rotated by a 
single drive motor. Here there are two coaxial lead 
screws independently operated by two different drives, 
one occupying the top half and one occupying the bot- 
tom half of the system 1 0. Since the lead screw sections 
can be independently rotated either clockwise or coun- 
terclockwise by their respective independent drive 
motors, the bin separation of any selected bin can be 
increased or decreased at the conjunction of the coaxial 
lead screw sections by different rotation of the two sec- 
tions. That is, the bin followers 30 on the upper lead 
screw section will be moved or not depending on the 
rotation of that upper section, while the bin followers 30 
on the lower lead screw section will be moved or not 
depending on the rotation of that lower section. Thus all 
of the bins above the intersection of the two lead screw 
sections can be moved relative to all of the bins below 
the intersection, or vice versa. This increases or 
decreases the bin spacing and capacity of the particular 
bin which has been advanced by rotation the screw 
threads to immediately below the intersection of the two 
screw thread sections. 

[0026] This is also the point in which the sheets 
enter the bin, so this can be done on the fly in conjunc- 
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tion with the normal process of widening the space 
be^en the bins which are at the sheet entrance pos.- 
to^to the bins at the bin entrance 20. After the comple- 
ton d the loading of the print job or £» to b. J oaded 
into that particular bin 1 8 at that time, both of the coaxial 
2d s£ew sections may be commonly rotated .n un, 
2? to^at the entire set of bins moves up or down 
together in the normal manner of a moving-b.ns maih 
SctySem, unti. the next the bin to be loaded >s ^oved 
to the bin entrance position 20, under the spirt t 29 
between the two .ead screw sections. That -s. the ,nde- 
pendent stepper motor drive M1 and M2 here may be 
Sen synchronously in one direction for common dnv- 
fn Z the top and bottom lead screws in one direction to 
provide loading access to the proper bin without chang- 
Tng the spacing between the bins. Yet here these inde- 
pendent drives M1 and M2 can also be dnven in 
opposite directions, or only one of them driven, to erther 
Increase or reduce the capacity of any respective bin as 
described. 

[0027] As shown in Figures 1 and 2, to assist in the 
Se cfcpacrty of the bins here instead ofaf *edver- 
tical height integral backwall on the bins, the ins.de or 
SsSn side of these bins 18 (which slope down- 
S toward that inside registration edge) may be con- 
ZJind defined by a large fixed ^ 
This backwall or registration member 50 here ,.s ^aper 
tured in the bin entrance area 20 to allow the sheets to 
pIss heTelrough. It is also vertically apertured to allow 
SsTn *e bins to connect into the bin followers 30 and 
fo7 three tabs to move vertically though those apertures 
^ he ba^wafl 50 without interference. MernaUve^y 
variable height stacking registration edge walls may be 
provided for the bins, as shown and described for exam- 
ple in Xerox Corporation U.S. 5.346.203^ued Sep- 
tember 13, 1994 to Denis J. Stemmle (D/89467)^ 
[00281 Tne paper path opening or aperture ^ the 
Kali 50 at the bin entrance 20 may be shuttered 
2?! Lswith sheets already in them are traversing 
SLertured zone. That can occur, for example when 
oieMo?s are being printed for other users, requinng 
Sing access to another bin. so that the array of bins 
E2* be moved up and down to a selectee I bin or 
bins for that user. This shuttering is accomplished here 
with a sitting door 52. The door 52 may be opened o 
closed by a solenoid as schematially shown in Fig. 2. or 
o*efs£.p.e mechanism, it may be actuated to ^clree 
the door 52 whenever both of the steppe, ^nve motors 
M1 and M2 are actuated for driving m the same d.rec 
ton of rotation, since that is done here dunng Jhe bm 
Nation (selection). The door 52 does not need to be 
closed when only the lower drive M2 is engaged, since 
Scase the system 10 is operating ^increasing ior 
reducing the bin capacity of the one b.n being loaded, 
23 £ bins previously loaded with sheets of paper 
are not traversing the bin entrance 20 opening at that 

fSr e ™ M 1 andM2maya.sobeoontrol- 



led using the known position of rotation thereof, which is 
commonly available information from stepper motors^ 
Sows the respectively driven lead screw sections 
to be dn^ so as to stop in whole (360 degree incre- 
5 ments of rotation, so as to maintain ^ubs^tiaUy^on 
tinuous thread transition in the pitch of the lead screw a 
7e interface between the lead screw's upper and lower 
sections when the bin followers 30 are being screed 
un or down past the sections transition. However as 
, 0 Sown in Fig.Tfor example, a simple cam follower tart 
10 5 Z be utilized for the bin followers 30 instead of full 
*reSng inside the cam followers 30. so as *V*n6e 
ttansition of the cam followers between the threads on 
fte upper and lower sections of the lead ^ews even if 
15 Se threading between the two sections is not continu- 
al It will be appreciated that the^ overallvertical 
Kght of the mailboxing system 10. and the numbersot 
hins provided is a matter of design choice and selec 
so Son Z may be related to the number of potent* 
shared users and the printer capability For example., 
mav be desirable that the mailboxing system's overall 
Tximum sheet capacity match or exceed the pnntars 
paper tray capacity, so that the mailbox systen .can 
* store a full load of paper from the printer and thus be 
iXdec .at the same time the paper tray in the printer 
has to be accessed to be reloaded. 
twsTl K will also be appreciated ^various addi- 
tional features known from the above cited and other art 
30 n^eTaSlyin^^ 

or other plural sheets plural trays or bins sheet sets sep- 
aration and storage system Without interference from 
^velescrib'ed bin capacrty changing system For 
Sample, sheet registration enablers. 
35 Ration tampers, sheet removal systems etc.. simi- 
lar to those used in conventional bins or trays 
TO0321 With the disclosed system, mailbox bins 
Sare not being utilized, that is. do not .have, printer 
output indicated by the controller 100. or b.ns mat have 
40 had all of their previous stacked output unloaded 
rSnoved) can be deduced to a minimum inter-bin spac- 
ranfeaptcity. This can be actuated automatical* 
aner the^nptying of a bin. Bin ^"^^ 
matically detected by in-bin bin-empty sensors such as 
45 rhosfdsclosed in the above or other fences su* 
as U S 5.328.169 and U.S. 5.435.544. That is. all empty 
or nearly empty bins can all be moved closer together 
ZSSitZ that they are a^rec^- 
posed. This automatically provides substartialy 
so Ssed vertical space available in the overall bin 
a^at (def ined by the total length of both sections of the 
2? 223 !°r greatly increased sheet stacking 
capacity in those bins which are or w.11 be used. 
[00331 Note that the capacrty of the bm : 18 being 
55 oaded can be increased erther before or during *e 
£2na sheets therein with this system. It is auto- 
Sc based i the known sheet output for that bin from 
SSeftS manual removal or movement of b,ns or 
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trays is required. The limit on bin capacity will occur only 
if the sum of the current set capacities or spacing of all 
of the bins has reached the maximum provided by the 
overall lead screw length. As noted, since bins are peri- 
odically emptied their user or owner coming up to the s 
mailboxing unit for that purpose, when the sheets are 
removed from a given bin, that bin empty sensor signal 
within the bin, signals the tray empty condition and the 
bin capacity of that bin can be minimized preferably sub- 
sequently during the next time when the mailboxing unit 
is not being fed additional sheets by operating the lead 
screw segments together to move that particular bin up 
to the intersection of the lead screw segments. The 
immediately overlying bin will stop in its proper location 
and the underlying bin which is at the bin entrance 20, 
will now be lower relative thereto since the job sets were 
all removed therefrom. Thus the bottom lead screw seg- 
ment can be driven by stepper motor M2 in a clockwise 
mode to reduce the capacity of that empty bin to its min- 
imum, preferably in whole increments of the lead screw 
pitch so as to ensure that the top lead screw segment 
which is not moved in a bottom lead screw which has 
moved relative thereto, still have a continuous thread 
engagement at their interface. It will also be appreciated 
that the empty bin could be held stationary on the lower 
lead screw segment just as it reaches the interface with 
the upper lead screw segment and the upper lead screw 
segment rotated to move the overlying bin down to the 
close that bin spacing, as an alternative to the steps 
described above. 

[0034] While the system 10 described above is a 
vertical array of substantially horizontal bins for a mail- 
boxing system, it will be appreciated that the novel prin- 
ciples disclosed herein have broader applications. For 
example, it is known in the sorter art that there are other 
types of bin movement mechanisms, and it is also 
known to provide horizontal arrays of substantially verti- 
cal bins. 

Claims 

1. A printed sheets distribution system for a printer 
comprising an array of multiple adjacent stacking 
bins into which printed sheets from the printer are 
selectively directed to be stacked in selected indi- 
vidual said bins, wherein different numbers of said 
printed sheets are selectively directed to different 
individual said bins, 
characterized by 

comprising an automatic bin capacity adjustment 
system which automatically increases or decreases 
the sheet stacking capacity of said selected individ- 
ual said bins relative to other said bins in response 
to said different numbers of said printed sheets 
being directed to said selected individual said bins, 
said automatic bin capacity adjustment system 
automatically changing the spacing between 
selected said adjacent stacking bins to provide said 



automatically increases or decreases in the sheet 
stacking capacity of said selected individual said 
bins relative to said other bins. 

2. The printed sheets distribution system of claim 1 , 
comprising a multiple mailbox bins mailboxing sys- 
tem for stacking therein print jobs of said printed 
sheets from said printer, wherein different individual 
said mailbox bins are assigned to different individ- 
ual users of said printer, and wherein said printer is 
a shared users printers with plural said individual 
users respectively having variable numbers and 
sizes of print jobs, and wherein said print jobs of 
said individual users are separately directed to sep- 
arate said individual said mailbox bins separately 
assigned to said individual users, and wherein said 
automatic bin capacity adjustment system automat- 
ically changes said sheet stacking capacity of said 
individual said mailbox bins for said individual users 
respectively having variable numbers and sizes of 
print jobs. 

3. The printed sheets distribution system of claim 2, 
wherein said print jobs of said printed sheets from 
said printer are manually removable from said mail- 
box bins by said individual users, and wherein said 
automatic bin capacity adjustment system automat- 
ically reduces said sheet stacking capacity of said 
individual said mailbox bins from which said print 
jobs of said printed sheets have been so removed. 

4. The printed sheets distribution system of claim 1 or 
2, wherein said automatic bin capacity adjustment 
system comprises plural coaxial but independently 
rotatable screw threaded bin movement members, 
and a controlled drive system rotating at least one 
of said screw threaded bin movement members rel- 
ative to another to change the spacing between 
adjacent said bins. 

5. The printed sheets distribution system of claim 4, 
wherein said controlled drive system alternatively 
commonly rotates said plural coaxial but independ- 
ently rotatable screw threaded bin movement mem- 
bers to commonly move said bins without changing 
the spacing between said bins. 

6. A method of separating and storing different num- 
bers of printed sheets for different users of a shared 
users printer in different mailbox bins of an array of 
plural mailbox bins, comprising automatically 
changing the spacing between selected adjacent 
mailbox bins to provide selectably different sheet 
storing capacities for different mailbox bins for the 
different numbers of printed sheets of the different 
users of the shared users printer. 
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(54) Printer mailboxing system with automatic variable capacity bins 

(57) In a mailboxing system (1 0) in which the differ- 
ent numbers and types of printed sheets being printed 
by the different users of a shared users printer are sep- 
arately stored in different assigned mailbox bins (18) in 
an array of mailbox bins, there is provided a system for 
automatically changing the spacing between selected 
adjacent bins to provide selectably different sheet stack- 
ing capacities for different bins for the different numbers 
of printed sheets being stored in the respective bins of 
different users. With this system the bin capacity can 
also be automatically reduced when the sheets are 
removed from that bin. Greatly increased overall and 
individual bin sheet stacking capacity is thus provided 
for the same overall system size as compared to con- 
ventional fixed spacing bins. Also, many more print jobs 
can be stored in the same user-assigned bin instead of 
having to split up large print jobs into other, overflow, 
bins. A simple split (dual independently rotated sec- 
tions) auger bin movement system can provide the 
automatic bin repositioning for the selectable variable 
bin capacity. 
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